Abstract. Previously published research suggests that the yield and water-use efficiency of C-3 plants can be enhanced through foliar-applied methanol. Potatoes (Solanum tuberosum L. cv. Russet Burbank) grown in Oregon at Klamath Falls, Madras, and Ontario were subjected to repeated foliar methanol treatments during the 1993 season. Methanol was applied at 20%, 40%, and 80% concentration with Triton X-100 sticker-spreader at 0.1%, and methanol was applied at 20% and 40% without Triton X-100. Methanol had no effect on tuber yield, size distribution, grade, or specific gravity at any location. Tuber stem-end fry color showed no methanol response at the two locations where it was measured. Soil water potential (measured at Madras and Ontario) showed no difference in water-use efficiency between methanol-treated and nontreated potato plants.
To evaluate tuber yield and grade, five treatments and a nonsprayed control were arranged in three randomized complete-block experiments with four replications each at Klamath Falls and Madras and five at Ontario. Methanol was applied at 20%, 40%, and 80% in an aqueous solution with Triton X-100 sticker-spreader at 0.1% and at 20% and 40% without Triton X-100. Potato plants in all treated plots at each location received three methanol applications.
The methanol solutions were applied with a backpack sprayer at 608 liters•ha -1 with 8002 LP nozzles at Ontario and at 187 liters•ha -1 with 8002 nozzles at Klamath Falls, and with a CO 2 sprayer at 187 liters•ha -1 with 8002 nozzles at Madras. Plots were sprayed between 1:00 and 4:00 PM at Ontario and between noon and 1:00 PM at Klamath Falls and Madras. Air maxima for the application dates ranged from 21 to 34C. The monthly average air maxima ranged from 21 to 29C for the months when methanol was applied.
Soil water potential was measured daily at Madras and Ontario by using granular matrix sensors (GMS; model 200SS, Watermark Soil Moisture Sensors; Irrometer Co., Riverside, Calif.) centered at 0.20-m depth and offset 0.15 m from the hill center. One or two GMS were placed in each of four replications at Madras and four in each of three replications at Ontario. Sensors were previously calibrated to soil water potential (Eldredge et al., 1993) . At Klamath Falls, irrigations were run on a fixed schedule, and at Madras, the accumulated potato evapotranspiration (ET c ) was replaced at each irrigation. At Ontario, we aimed to keep the soil water potential wetter than -60 J•kg -1 by replacement of the accumulated ET c . ET c was determined by AgriMet (U.S. Bureau of Reclamation, Boise, Idaho) weather stations at Madras and Ontario. Tubers were harvested from the middle two rows in each four-row plot on 3, 4, and 5 Oct. at Ontario, Madras, and Klamath Falls, respectively. Tubers were graded by market class and weight according to U.S. Dept. of Agriculture grade and size standards. A representative tuber subsample was stored for later determination of tuber specific gravity and stem-end fry color (Shock et al., 1994) in early November at Ontario and in mid-December at Madras. Tuber specific gravity was determined at the time of grading at Klamath Falls.
The preliminary trial produced no leaf necrosis or toxicity symptoms. Lack of leaf toxicity contrasts with observations by Nonomura and Benson (1992a) , but agrees with the lack of toxicity on peppermint (Mentha ×piperita L.) (Mitchell et al., 1994) .
Tuber yield ranged from 38 to 43 t•ha -1 at Klamath Falls, 65 to 68 t•ha -1 at Madras, and 48 to 55 t•ha -1 at Ontario. Neither tuber yield nor grade were influenced by foliar-applied methanol at any site. Methanol did not influence stem-end fry color or specific gravity. Our yield results are consistent with others on muskmelon (Cucumis melo L.), watermelon (Citrullus vulgaris Schrad.), and tomato (Lycopersicon esculentum Mill.) (Hartz et al., 1994) ; peppermint (Mitchell et al., 1994) ; cotin the Pacific Northwest. The trial compared tuber yield and quality and soil water potential between methanol-treated and nontreated potato plants.
'Russet Burbank' potatoes were planted with 60-g seed pieces (spaced 30 cm apart at Klamath Falls, Ore., and 20 cm apart at Madras and Ontario, Ore.) in rows 0.91 m apart and grown according to standard commercial production practices under solid-set sprinkler irrigation systems. The three Oregon sites were widely spaced and climatically distinct. The soils were Poe fine sandy loam (sandy, mixed, mesic Typic Durochrepts) at Klamath Falls (southern), Madras loam (fine-loamy, mixed, mesic Xerollic Durargid) at Madras (central), and Owyhee silt loam (coarse-silty, mixed, mesic, Xerollic Camborthid) at Ontario (eastern).
To establish toxicity level, aqueous methanol solutions [10%, 20%, 40%, and 80% methanol (v/v) with and without Triton X-100 surfactant (Sigma Chemical Co., St. Louis)] were sprayed at 600 liters•ha -1 on potato plants at Ontario using a backpack sprayer with 8002 nozzles (Teejet nozzles; Spraying Systems Co., Wheaton, Ill.). Sprays were applied at 3:00 PM on 18 June 1993. The experimental design was a randomized complete block with four replications. Benson (1992a, 1992b) reported increases in growth and yield of several C-3 species in response to foliar-applied methanol under high light intensity and high temperature conditions. They also reported increased leaf turgidity and lower water use associated with foliar applications of methanol. Enhanced water-use efficiency would be very important in the Pacific Northwest, since most water available to the potato plants is applied via irrigation.
The objective of this trial was to evaluate whether 'Russet Burbank' potatoes would respond to foliar-applied methanol with increased tuber yield in high light intensity environments typical for irrigated potato production
